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*LTV^iB»S£l^<oE»s^fe^) l R|tjtOf-^hJR2l % Xit, ^^JRM^^toi-i -l 
[0 0 8 7] 

*liHfe*io ^;i/MRMt avJR^^^RltKftS^JtWV^XT^^i-^ 
[0 0 8 8] 

Mi «?:IJ7 x^tR^f lit J : H: J: 19, #JRSHr- KgU<GJRg**# 
ffi-TSi fcj&»-C** (Carios Rob 1 edo-Sanchez, Applied 
Optics/Vol38, No. 16/1 June 1 9 9 9 Aberrati 
on extraction in the Hartmann test by us 

[0 0 8 9] 

m±m^L«=&^jfe^S07fcT , 'f X^licutf, E«Sfc¥fr*RltS*'b 
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[0 0 9 0] 

(nn<omm 2 ) 

[0 0 9 1 ] 

[0 0 9 2] 
[0 0 9 3] 

1) M«/J^IHl^t7t{i£h^^^ltr^^SLSIt1-^SLRI^=S:i£tt^o H8 (a 

(DfrMpJimKMb LXWUfXte^, zo^WlZ^ItZo 
[0 0 9 4] 

f«iwuiiia<iifs^^ tfcsiM7 3 iJii7 4 tm%zmtfm 

[0 0 9 5] 

A*f$^V-Hf^;{±a^^^$^$>^t!cffLM7 3 KKm-ZtiZZtlzX^ 

l/-fMfi«:UU, i^^K^^lft&MD^A/l 0<D<A/2^#^ 
[0 0 9 6] 

ZM&Zm&Kltl n t r a 1 i p i d (R) & ifO^tjcSLW^Mi- £ Q &Z>\,^±& 
7 4*fcYAGl<-*f%¥<D-&mt)U-*rzmMLX, i!7 4 txmvf 

m&mtLtz^frzwtrt, c:*i£ffcM7®7 3 1 Lxi> x^ 0 ms (b) la, -e-o-^i^ 
^L^m-e*^, 0 z.z.ximKx$>%$imm8 iKm.mmizi^mti^~^^M^tLx^ 

StU *MK8 4£ff£)&U :<0^ K8 4 SrffcSLMi: L0^ 0 d <d (f v> l ® ^ v 
-0^t&.£K£-g-T 1 llcoP-^fBstt-t:'#-m^**l' K=Sr«1-^,^i: $>X&2> 

ii^V-^^r.TO-f flit, MteO^j^a £OJi ^ fcsK-f Kfc L < fi^ 

[0 0 9 7] 
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4 ?uli-7*:)\stL, ZW-ituU 7 titbit* -fK 
[0 0 9 8] 

o 

[0 0 9 9] 

H-e**o «f^^ii, ±sb«-9 1 mmmxfiv? 9 2 tsb*#9 4t-t 

nafflHfrOdifcfcBfeLTV**,, mmm**-;* 9 2|*]OiagU19 5ti> fo-g^^ft 
SLSP9 3-C#j£$*LT:fe!K «9 7 7&*BBSt$tLSi:tfegLjfc=S:^^^tz*oTV^ 

vtummm $ *u tfcsu&jt k«u spj&e o . 1 ^ mss^^M K^caais*x ^ >7? 

KT3£^L/c®&^^ffl£tLTV>-C, ifHIJlCtt, UV^bWJg^ZnS-S i O2 * 
[0 10 0] 

H9tc*s^ffftSL«P9 3<&J¥SJ±|BflyB9 5 |ig £fc«fctt <b *U lo 

9 2 ^MLfctC, tfcft«»JftJBtf- A 9 2£#&;B8|t 

LTffeM 9 3 *— Jg3BriW-*L«r % |B^S 9 5 &Jf teffcgLSB 9 3 1r^LTV> < 

m<. f ^ * ©«ai»t*iicii*ti 1 1 #t?i So «fl**j««if-Aox»n 

PifcNAliO. 3£IT, *OflPSL<W:0. 1 &Tfc*$ < toTTO#fcffi< U *-h 

HEKRWL^Wm^V-ifo^K, DUV. EUV, X«U f^nhn^, «^ 
If - A V> o fcfeifcg f-A^V^;t#fiSo :U e - A fcffl V» *Uf , 

NA**3<LT*|SI*rKJ:* ffcgL£& 9 3 «)3g«©i£# 0 &ifc*t-e| 5 

«<b«rJ:0»»»c»»i-S£i:*ngr«BT*5 % 1BSU1 9 5 , <4>IM 9 6 «9#ftiKoi 
[0101] 

mi oi±, Hgojtf^Hjfcf^^icjMj^u, ftf-r** 1 0 3 

tt. BBM* ^^67 rt©IB»»£ifeSL«S l 0 l *£^t?v>* 0 ffcgLSIS 1 0 1 \*±T4 
1 03OlHSfcD 10-5 OM£:m5£<0*i?rfcE1t3*u SB«» <0 ^ >f 5 
v^W«^^v>r*7'-f^^«1Bi±tfef5Lai 0 lofcffi*4$>^*|ttBU?rffifc*^-C 

[0 10 2] 

1^— *fKttiIK6 0> jfci6h 3 V ^ - M^>X6 2, 7 - 6 Q 

f7 *- v ^5 9-K»@»6 R> «jte-A^^U * *-6 3, W»V>X6 4 *t 
Hl/VX7^fx-^6 5, &mmx*y9Z 7, *lfVK/Hr-*6 9, *ftV>>6 

®S&6R> l/4tM6T©Mli, ^ife^lS 1 -CK^L^tOfclsi— C** c 

, f7 * 59-6 Q©*WJDUI»jE*fTd ^ftO^^JRH-b 6 s \tmm 

[0103] 
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mMvJ&Bl tm%&<m*. f-^b-tey-t?-- l o 8<Dmj&X~&2> 0 ^-^Hr>-9— 1 0 

5167^**1 0 3 Ofa^atcv— fjfc^m^LTv^o-c, 

» o Jgffi Xit , -7 * - ij * J|XM * mS JRg £ * > -fe ;v L ft v » -e <> + ^ jfc V > X £ 
*« 
[0 10 4] 

JWtt, itrj 1 0 3 OBIfjeoSBfiUSJ-U— ifjte3&«*3fe-t*o-e, f;Vb-b>t-l 0 

wmwMtfttiJu ztizmzzzmtz^ mi 0Ki*mzftx^%\,*mtt%rM : m j b>y--<Dm. 

• fcfcjfeS-tffco dOB#OX, Y*-^ Mfctmg-*6 N^. IftffiStifc^* h tftSo 
10 10 5] 

[0 10 6] 

[0 10 7] 

[0 10 8] 

(HiSO^FJ 3 ) 

[0 10 9] 

Hiitt, Bi2 (c) nm&zmmLtz&miitrj x?<DWrm*7rsLT^z> 0 

±SI$*#1 1 1 WMmxtv* 112t, ffc&*l 1 3 T«R3fe*tl 1 4 
Tfll*$*Lrv»*o dd-C\ E»«** ?*fctt, EftJgl 1 53&»+H»l 1 6^Lt 
*«LTv>*fflS#o£fc*5fti*L-CV>S 0 li:, ISiiJf * * * i i 2l*3<&#KflUil l 

5»±, mn,mi 1 3fc¥*rfc*jfc;s*i-cv>*o iti^w^i^ utawi 1 
3±K*wiJi ii6*7e>3- h * y i ij^u -eojiKiaaui i i 
5 t^raJi 1 1 6 h^^/N-y * u >^tc«t t> mmm 1 1 stn 

SUf 1 13 14, ¥ffi:ftSitA*fi-5 0 ft, EflWfcli. ^r^-^xf^ 7;v^K 
h^ns y ^*f«-*»«ffl$*L, *|R]»fctt, UVWi^ZnS-SiOa 

KZtf&mzti, numta^ mm<omm2 tmcum. mz.^ tuitw 
7(± % mmmi 1 sk**u 1^—9**1 1 8t±, «subi 1 3 v-«i 

1 7tt, Eft»^OE«?i*iu I'-lfjfel 1 814, V-fr h&miz&mZtL&o V-ifjfcl 
1 8*««SUBl 1 3KiTO$*i*fctfcft#£S&^£;j$c&oTV*a 0 ^ Mi, i« 

[0 110] 
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mi 2*4, mi KDftrt ***#-rw ^tmrnzfemLitm-eibZo it?*** 1 2 
6 mi l-tTFZtiti&mftT'i x*c&* 0 itTj*? 1 2 6wu umm*9?? 1 

2 8 ttSUfcflfcSUi 1 2 5 *r£^-cv>* 0 tfcSLJf 1 2 5 14, KM* * 7^128 l*IOfE 

mm k¥ff *ttiEB8«K**o 

[0 111] 

l^— 9*KttBI*6 Ott, #88 6 1 «rfga6UT«t*t4 A 0 0) V— yjfe««S*TV»* 0 
1 ^e>ffitt$tt^V--g-*#{4, 3 'J^ - H/>X 6 2 t«CtI$iit, t»7 
^-vy;i/5 7-6Qi:Altt4o 77 * -7/^5 7- 6 QC14, H 1 2 K{4tf£*lT 

^t-Y^v^-eQflltL^U-TO, tf-A*-/y ^-12 4fcA&o 
[0 112] 

*2©V— ^JEKiaKH 2 1 i4. »2©l^— 2 2£iElfrLTMA 
V*«rfMR$*TV»4 0 Z.<D A 0 h X 1 OMt4£fc;&MC$>* 0 $];U4\ A 0 14 4 0 
5nnu A 1 {4, 6 5 0 nm, XIJ, 7 8 0 n m t1r2> 0 % 2 <D V — *?U-*f 1 2 2 4 *9 
ffiM$tL/c^--9-*#{i, i 2 O n 'J ^ - > X l 2 3 TiJ W*Cf ^t, tf- 

[0 113] 

MA 0 fcfcftA l©2ooi/-fjtli, «*lf-AX"/»J y 9- 1 2 4 0AOTt{4 

mzzmfrhtomztLZo mitstL&MA o t a i«i/-f«uiH^otv^ 0 

[0 1 14] 

tT-A^^i; ^-12 4^^ffl|tU;if A OtA 10U-f*(l, ilftfcr-A*?' 
3 KAt-f-t&o AltL*:M A OfcA 1 OV-Hffi, ffil:ft;tf- A * 7"y y 
6 3 **<D$*mMLX, l/4jjEfi*6TS:a»), *f»VVX6 4KA& 0 ttmv>X 
6 4 (4. MA 0^1/-f3fe^f^^ 1 2 6F*l<7)ffl£iyi** 7^12 8 rtOBrJgoiB 
fiUSC*#f 4o RNf^, II 1 2 T?t4j^LTV>&v>» 2«3'J^-f 1^>X 12 3 

©7^fi-^u*203'j^-i« i/>Xi2 SoffiflNMftiicj: *>> Ma 1 <dv- 
1 2 5 £&jfc1-£ 0 tfeftfll 1 2 5 (4, H&ftSftfcM A l«51/-f*Oi* 

4fcA.£*U l/4M«6T£iI*K HK, <S3fctf- A* yy y*-6 3i:Altt4c 
Sfc, iaftW**?* 1 2 8<D#r£«>IBMfc&jfcLfcilfcgA 0^U--9-*#l4, fBiiJi* 

^7^12 8<Dm%.<oumm-?BLttLxnwi'>X6 4 ^Aitu i/4tit6T^i 

^> Mfc, Hfte-A^yy -^-63 ka#H-* 0 <SS3fci?-A*yy ? *-6 3 KA&i- 
LfcSBiUg** y * l 2 SOGMJ: U OEftftfciitfe&Ji 1 2 5 4 19 coffrSLft{4, fl^ftif 
-A* 71; y*-6 3-caK3tek»4*4ofc^|fiiC5LStLT, ^7-f;v?- 1 2 7KA 
lti-*o tt^-f ;v*-i 2 7CJ4. Ma oojfefcMU Ma io*tRJtt** 
tttt^otv^ c ioT, itT<< 1 2 6£>IB«Jf J^fcORItfttt, :©^7-f 
;l/*-l 2 7£SdiLT > ^5fe?Fia*OttHi#KJ:oria»JiOfl|«l*«ai*HJS*Lao 4 

**7^*-12 7Ct4. ffcSUf 1 2 5*bO*ftA 0 0*fl#*»fit#$^ 
•CHS fi-ltf-fr h-t v-9-- l 2 9 CAWtSo i b -b {4, m 1 0 h -b 

fcfc&ttHcc*!?, v-if#o«[ft^»BijP»* t *4*^>*-C**o ^;H*-tr>-9- 
- 1 2 9 KAItLfcffcSLjfcte, ^pffiO^ 5-102 ■eRiLT'tn^^A 104 fcA-Stt* 
& 0 *D^5A 1 0 4CJ4, &-%<D&t£Z>mtjz%2<D2ffi.m<0'*'t T^XavJR^ 
>f T^Y3TJRH##Jp**L*o *nX9Al 0 4 KTrW 7*JR3S*iJIIx. fc*Lfcv-if 
#f4, »3fel^>X6 D^A*j"t^»o *3fcl^>X6DtCAWLfcV-^{4, kT>*-;i^ 
1 0 5±K*3ft$*L*. tf>*-;Vi£l 0 5±fcf4, #Jn$tL^^MT^JRHWjSLfe 

[0 115] 

tf>'^-;V^iliiL^:V'--9-*3fe{4. 7* h-b>--9--^l 0 6 ±<D&+<D\£>*-fHztt 
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UHJftl 0 7ft-CJRJS*- K*C£IPfH$*l % X, Yf ^htiti-if 6N (X, Y37 
[0 116] 

HIl 2©jtf-f **Sfi*>Sifls»i. mi 0 tlMT-fc^ 
[0 117] 

[0118] 
[0119] 

[0 12 0] 

tmm**y? 1 2 8»I45f};tail 2 5rt*I£tf <b*LTv>&£a6. IB 
ft fc»SL8B Jfc^Tjtef * 7, * *M#> tf^ 1" 4 d t &X i 

[0121] 
[0 12 2] 

SltJi 6 8 * BUfXRtom * h <DR%s±<D + )\> V l&M^ a ^iR^O * * ^ -fe $ *l& 

iJRl-b>t-6S^otv>iv>jSt** 0 -fc^ *jffi»±RIC-e 
[0123] 

mi 3 wm^i^ii 4 i:feit«f a^it ^mytKm^ommum 

t»t*ttt*l L^W©*f ^^*ItR|!UtV>4. ^7^** 1 3 1(4. H5t 
*£*L/c#Ji3fc7V 5 3 ^l»)iW;i^tioTV^ 0 

[0 12 4] 

3feW6 1, ls-4fmW}®&6 0, - M/VX6 2 f4, II 6 t |W) »^T-*^o 3 

— 9-6 Q-eo^MJRHfljiEffi{4, t-#3>Fn-7 6U^ 

d<^^®JRM«]E^}4, W««#9fMSI*«JC»*$fLfc'M[-C**. f-#a>ha 
-7 6Ut4. f7*-7yj^ ?-ffi9&lBl&6 RSriSLTOTJRH«iE'tttwJtJSi-J6ffiH 
44J:?(:7'7*-77 , ;v?7-tiipno dO«)&7^ - K/t? 9fr—f\zi. 0 
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[0 12 5] 

6 3 «r!SLt 1/4»S«6 T*»!K W*l/>X6 4KAItt5o -9— fn- 
[0 1 2 6] 

cam* * ^67 ftomfcmzmm ^mm Liz u-^jfett, mmm* ? e m<o 

[0 12 7] 

tf-A*7V 7^-6 3T-^jfei:**ofc^^[fi]^:itLT^;Vh-t>-»J— 6 P^lWc 
[0 12 8] 

TV>< 0 ;©f7*-7^0-6AWH:>t- 6 P iZXtt Liz l^-^O^M 
[0 12 9] 

[0 13 0] 

o *3feU>X6Dli, **V , /X7i'fx-^6ETf«F$*iTV»4 0 **l/>X7^f 
x -^6Eli, •7»7*-*XJRHftO»«#6 L CJS CT*jfeV >X©7 * - * ^fitt*» 

6 Fim^$©lf-A^^»; Fffi^tL^^, &jfel'>'X7*?-i-* 6 E{± 
[0131] 

[0 13 2] 

K#ffiLfc7* h Alt?-*,, 7* h-te^-KAStLfcjfcMU «&«-§-fc8J& 
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[0 13 3] 

Mt>^vn>hn- 7 6 i-ett, *j!6I/>X6 DtCXStf* l/-ffl)f7 * - * XJR 
l?-^t>^;H, f7*-?^5 9-6 AHAMi-S V-^TfcWSfcMJfcgfc^^-fe 

>fn- 7 6Itt, 7"7*-*^JRH^m«-t, 3*®JRH«ffi«-§-, X, YfJVUtffii 
■f04oo^S:t-#3Vh n -9 6U( :|ij3fj t4o .9—4?=, y y D - 9 6 U t T 
7*-lJ*WM$mW.m.**>*)V^i y FD-76 I tt % ^Tjft^Sm^ ^KT^jftL 

[0 13 4] 
[0 13 5] 

(1) -B., ffll/>X6 4^7 ! ^? 6 6^OTH*7fe1-S^lc^i3j:^o&«^ 
[0 13 6] 

»" ;Wfcffl"? p;/X 6 4tW*l/>X7^fx-dr 6 5 KT-e«WI»*ff^ 

, MK. f;Vh'bVt-6P^V>X6Dmi/^7^fx- ; 5'6E(:Tfifl 
^^^T9o IWJBfK, 7* "7 *-y7;v> 7-6Atf7t-77;V55-6 

[0 13 7] 

(3) %7*4 7>>7 6 6^M^lb(7)MI>f7c:t'T, 7»7*-*^JR|Hi-^6 J-C" S^ffi 

2) hWmz, MX." ^EilS^lir Wfl 7 * - VT-^? 5 - 6 A 

^7'7*-77 , ;V5 7-6Qi:f-;Vf-b>t- 6 PO&7fcl^X6 D£ffl|$PU " IBM 

*mmr *fcw-rs 0 

[0 13 8] 

(4) mmmx* v ? 6 7ft(omfc<ommm<D" s^iasr ^m&^titzh, (2) t 

mi>', Mmu>X6 4 tf7*-Y7;V5 7-6Qi*3tl'>X6Dtf7^Y7;V 
5^-6 Att, &mmz*v? 6 7|*|O^OfBgyg^*7fe1-'S#tC^;Vh-tr>'^-6 P 

[0 13 9] 

(5) t-J|f3VbD-?6Utt, f7t-v7JV$7-6Aif7^-77j^7- 
[0 14 0] 

^®iR^-t6 Kf, " S^ffl^" *«ttB 1177 * - 5 - 6 A i: f7 * - v/ 

[0 14 1] 
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[0 14 2] 

&W\ ±El*^«lft! t att'J&R4:V» 0 
[0 14 3] 

«<f4;tt?, Ifi#tJf ±<7> if - a 7s # y Y tf± £ < & \t) N |a«Ui±OlHI Ci56*ffeaM JL 
ft •£ * 3b* , IB0il±.<oie#lT - * d s ife!a% K fc ft «9 tfcSlft *• §k^f Z> «j**«Jn *> £ 0 
[0 14 4] 

«oti{:^^f7 *-**JR^»J*HJDtg or, SBflUBrt«Ffflr*or <i>, 

[0 14 5] 

{$m<owm 5 ) 

^(^ *HMO*lfii"t4feJ6o*AojgJS8cov>r, $m<DMm5 £HIW£#fiBLfti&* 
[0 14 6] 

&JfcO^$ 1 <£ «9**&0^4 ^r<^)^T , ^^^^g(i > jfc^ i 0 ©^it^fct^ 

^^iibr^-r'^^^o^ - ^ Ait® t kmm <dw k mtt-r & v - ^ * h jrm^ 

[0 14 7] 

mi 4tt*5iwco^jfeo^j8 5n*tt&3t7''f ^^it-e, aa*nrjt7*-f 

, 0 6t^§iL^f^^ 6 6 7$>?>5L#tJf 6 8^^«<ih^ IBM**? * 6 7 
[0 14 8] 

«3fctf-A*-/V 7^-63, l/4$ft«6T, W»l^^X6 4, ^V>X7^f x 
-^6 5©*Jftf± % S3 6 tlWJCr^-So 
[0 14 9] 

[0 15 0] 

t?WX6 4l:IoTV>< 0 ^iV>X6 4 KKofc V-^fi, MWWXS 4, 1/ 
4&S«6 TSrfiiK flljfclf-A^^U y * - 6 3 r&J&ftfcUft o feJC^aW" Uti 

[0 15 1] 

6 SKAItLfcl'— ¥15 7 - l 0 2 fllfLt, 

fcttfiE# 2005-3012049 



#M 2003-417774 



: 20/ 



[0 15 2] 
[0 15 3] 

F±fc»± % #JD$fL3t^^T^JD^CT(EL*:4owe>*--^/3i*^tt?>tL"Cv»-6 0 
[0 15 4] 

*ffiBItt6HrtTJDag*-K45f:«Bii«$*L % 7*7 * - * *JRg«-£ 6 J . JjtffiJRIHg 
#6 K«r-9— 1 4 3 Kfflift&o t-#a>fn-9 14 3 7*7*- 
ii 7 WMfg-^r 6 J % K^1--|ltcJ:oT, 7*7 t-vX^? 7-6Q, H 

m\sVXT**x--9 6 5 £fllfiP1-So 
[0 15 5] 

ifcrjx? 1 4 0«r»iflLrt:l'--»f:Jtel± % ^iiH0»V>Xi 4 1 £A**-*-*o 

nmu>xe 4t &m mm v >x 1 4 1 «\ ^ ^ x 6 4 o^jtjs t at 5§nij*j-% ^ > 

Xl 4 1 OM^-St **K t - >Ka > h n - 5 1 4 3 <9 f&Ufp £ „ i,t 
, lllWl^^Xl 4 1 ti, Mi&HJft-^V^Xi 4 1 lzXM-f £ ^-"9-*7b«"¥fT7fe« 

[0 15 6] 

itMljJtft/V^Xl 4 1 Srffiltf L/cV-^Tfeii, ¥15 5-10 2 T-RIt Ltf;v h -tr 
1 4 4 KA#H-*o h 1 4 4 KTJtL/cl—- Fjfctt, *d^A14 

5tcXSti**o *n^5A 1 4 5-eti^ ^0**&rat^:ii$0 2««<?3/"<>f7-Xf*7 

rac**s©2ia©A>f y^?v yum, ftOlft S R I § O 2 li© r 

[0 15 7] 

4 6(i, W»WX6 4S«l'>'Xl 4 6 ^O^-Hf 

[0 15 8] 

*7fcU>Xl 4 6 iZXttLtzls— tf>*-;l/ffl 4 7_LK^t££*l& 0 tT>* 
4 7±fctt, ttflnSfr/^M 7*Jfc2ifc*fjSLfcl 0ffl©e>*-^*»tt>tfe^ 

[0 15 9] 

fcr>*-/H&l 4 7*fflaLfeV— 9*3tl± % yt Hr7-9— 91 4 8 ±<7>#* <7> tf>* 

^&£*IT, iRM^- KfctHEIg&l 4 9 \Z\t}%tiZ> 0 £-7* h -fe > ^ - <7>@-5§- & jfc^ 
*- K^mEKl 4 9rtT?JR^t- K4iKM12>iii!i§£*u f*7 *- * ^J&H&ffi-fg^ X 
7^M£tt#^ % Yf;vhtttlff> OS^UXltfflit, 4 5 K^&JRgfcffifc^ 
5o©tW*t-**3Vhn-7 l 4 3 izmjj-f&o 
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[0 16 0] 

T?<f-x--* 1 4 4 1 WffiSfcflKMB-raifc-e, H®U>X6 4 

fci£iaffi#W^>X<0fttt*'&fc-£ 1 5o Mfc, f-,f3>fn-7i4 3ii, 

2"Xl 4 1 0^«=SrflJfflJl-^,C tT% »1/>X6 4 £&Mtt4lrl' gr 
£-£-CV>& 0 

[0 16 1] 

fob Y#|6jO^;Vh S 0 t-*'3nD-7 14 311, Xf-^h&fctHg-^t Y 

f-^UfcttHB-f-J: 0. 2*%v>X7**-.x.-* 6 5 bmMmn^svyXT^^-^-^ 1 4 

2fcflH|»LT. »^>X6 4 kajMJt*l/>Xl 4 1 fc-ffitfTttf-f 1 4 OOf 
[0162] 

[0 16 3] 

(HJtO^jg 6 ) 

[0 16 4] 
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